MPlR-21-2006 ' 17:03' 



KENYON KENYON 



14089757501 




Application No. 10/629,164 

Rule 312 Amendment dated Maich 21, 2006 



Atty. Docket No. MP030I 
PATENT APPLICATION 



AMENDMENTS TO THE CLAIMS 



BEST AVAILABLE COPY 



This listing of claims will replace all prior versions and listings of claims in the 
application: 

LISTING OF CLAIMS: 
M3 (Cancelled) 

14. (Original) An apparatus for generating a variable frequency clock signal for 
synchronously writing data to sectors on a rotating disk in a disk storage device, the apparatus 
comprising: 

a timing apparatus for detennining the period of time between two adjacent sectors, 
wherein the period of time between two adjacent sectors relates to phase rotation; 

a phase-locked loop, responsive to a reference frequency for providing an output clock 
signal; and 

an interpolator for adjusting the output clock signal responsive to the period of time 
between two adjacent se(^rs for synchronously writing data to the rotating disk. 



mark, and wherein the timing apparatus for determining the period of time between sectors 
measures the time between two consecutive synchronization marks. 

1 6. (Original) The apparatus of claim 14, wherein the timing apparatus provides an 
average of the periods between a plurality of synchronization marics. 

1 7. (CWginal) The apparatus of claim 1 4, wherein the phase-locked loop further 
comprises a phase detector, a low pass filter, a voltage controlled oscillator, and a divider, said 
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divider being located in a feedback portion of the phase-locked loop. 
18-27 (Cancelled) 

28* (Original) A method for generating a variable frequency clock signal for 
synchronously writing data to sectors on a rotating disk in a disk storage device, wherein each 
sector has a synchronization mark, the method comprising: 

(a) determining a period of time between two adjacent sectors, wherein the period of 
time between two adjacent sectors relates to phase rotation; 

(b) generating an output clock signal, responsive to a reference frequency; 

(c) interpolating the output clock signal from step (b) in response to the period of 
time between two adjacent sectors to fom an adjusted clock output signal, wherein step 
(b) is further responsive to the output clock signal. 

29, (Original) The method of claim 28, wherein determining the period of time 
between sectors measures the time between two consecutive synchronisation marks. 

30. (Original) The method of claim 28, wherein determining the period of time 
between sectors provides an average of the periods between a plurality of synchronization marks. 

31-59 (Cancelled) 

60, (Original) An apparatus for generating a variable frequency clock signal for 
synchronously writing data to sectors on a rotating disk in a disk storage device, the apparatus 
comprising: 

timing apparatus for detennining a period of time between two adjacent sectors, wherein 
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the period of time between two adjacent sectors relates to phase rotation; 

timing means having a feedback loop, responsive to a reference frequency for providing 
an output clock signal; ' 

an interpolation means for adjusting the output clock signal responsive to the period of 
time between two adjacent sectors for synchronously writing data to the rotating disk. 

6 i . (Original) The apparatus of claim 60, wherein each sector has a synchronization 
mark, and wherein the means for determining the period of time between sectors measures the 
time between two consecutive synchronization marks. 

62. (Original) The apparatus of claim 60, wherein the means for determining the 
period provides an average of the periods between a plurality of synchronization marks. 

63- (Original) The apparatus of claim 60, wherein the timing means further 
comprises a phase detector, a low pass filter, a voltage controlled oscillator, and a divider, said 
divider being located in a feedback loop. 

64- 99 (Cancelled) 

1 00. (New) An apparatus for generating a variable frequency clock signal for 
synchronously writing data to sectors on a rotating disk in a disk storage device, the apparatus 
comprising: 

a timing apparatus for determining the period of time between two adjacent sectors, 
wherein the period of time between two adjacent sectors relates to phase rotation; 

a phase-locked loop, responsive to a reference frequency for providing an output clock 
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signal; 

a first interpolator for adjusting the output clock signal responsive to the period of time 
between two adjacent sectors, wherein the first interpolator is located within the phase-locked 
loop; and 

a second interpolator, responsive to a pre-compensation adjustment and connected to the 
phase-locked loop for modifying the output clock signal for synchronously writing data to the 
rotating disk*. 

lOL (New) The apparatus of claim 100, fijrther comprising a selector for selecting 
between a read mode and a write mode. 

102. (New) The apparatus of claim 101, wherein the read mode is configured to 
connect the first interpolator to an output of the phase-locked loop. 

103. (New) The apparatus of claim 100, wherein each sector has a synchronization 
mark, and wherein the timing apparatus for detennining the period of time beSween sectors 
measures the time between two consecutive synchronization marks, 

104. (New) The apparatus of claim 100, wherein the timing apparatus provides an 
average of the periods between a plurality of synchronization marks. 

1 05. (New) The apparatus of claim 1 00, wherein the phase-locked loop further 
comprises a phase detector, a low pass filter, a voltage controlled oscillator, and a divider, said 
divider being located in a feedback portion of the phase-locked loop. 

106. (New) The apparatus of claim 100, wherein the first interpolator is located in the 
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feedback portion of the phase locked loop. 

107. (New) An apparatus for generating a variable frequency clock signal for 
synchronously writing data to sectors on a rotating disk in a disk storage device, the apparatus 
comprising: 

a timing apparatus for determining the period of time between two adjacent sectors, 
wherein the period of time between two adjacent sectors relates to phase rotation; 
a selector for selecting between a read mode and a write mode; 
a phase-locked loop, responsive to a reference frequency for providing an output clock 

signal; 

a first interpolator for adjusting the output clock signal responsive to the period of time 
between two adjacent sectors, wherein the first interpolator is located within the phase-locked 
loop; and 

a second interpolator, responsive to a pro-compensation adjustment and connected to the 
phase-locked loop for modifying the pfitput clock signal for synchronously writing data to the 
rotating disk. 

108. (New) The apparatus of claim 107, wherein each sector has a synchronization 
mark, and wherein the liming apparatus for determining the period of time between sectors 
measures the time between two consecutive synchronization marks. 

109. (New) The apparatus of claim 107, wherein the timing apparatus provides an 
average of the periods between a plurality of synchronization marks* 
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1 1 0, (New) The apparatus of claim 1 07, wherein the phase-locked loop further 
comprises a phase detector, a low pass filter, a voltage controlled oscillator^ and a divider, said 
divider being located in a feedback portion of the phase-locked loop. 

1 1 1 - G^ew) The apparatus of claim 107, wherein the write mode is configured to 
connected the first interpolator in the feedback portion of the phase locked loop. 

1 12. (New) The apparatus of claim 107, wherein the read mode is configured to 
connect the first interpolator to an output of the phase-locked loop. 

113. (New) An method for generating a variable frequency clock signal for 
synchronously writing data to sectors on a rotating disk in a disk storage device, wherein each 
sector has a synchronization mark, the method comprising: 

(a) determining a period of time between two adjacent sectors, wherein the period of 
time between two adjacent sectors relates to phase rotation; 

0>) generating an output clock signal, responsive to a reference frequency; . 

(c) interpolating the output clock signal from step (b) in response to the period of 
time between two adjacent sectors to form an adjusted clock output signal, wherein step (b) is 
further responsive to step (c); and 

(d) interpolating the adjusted clock output signal from step (c) in response to a pre- 
compensation adjustment for modifying the output clock signal to generate a variable clock 
signal. 

1 14. (New) The method of claim 1 13, further comprising selecting between a read 
mode and a write mode. 
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1 1 5. (New) The method of claim 1 14, wherein the read mode is configured to 
interpolate the output clock signal from step (b) to provide the variable clock signal, and wherein 
step (b) is responsive to the output clock signal. 

1 1 6. (New) The method of claim 1 1 3, wherein determining the period of time between 
sectors measures the time between two consecutive synchronization marks. 

1 17. (New) The method of claim 1 13, wherein determining the period of time between 
sectors provides an average of the periods between a plurality of synchronization marks. 

1 1 8. (New) An method for generating a variable frequency clock signal for 
synchronously writing data to sectors on a rotating disk in a disk storage device, wherein each 
sector has a synchronization mark, the method comprising: 

(a) determining a period of time between two adjacent sectors, wherein the period of 
time between two adjacent sectors relates to phase rotation; 

(b) selecting between a read mode and a write mode; 

(c) generating an output clock sigiial, responsive to a reference frequency; 

(d) interpolating the output clock signal from step (c) in response to the period of 
time between two adjacent sectors to form an adjusted clock output signal; and 

(e) interpolating the adjusted clock output signal from step (d) in response to a pre- 
compensation adjustment for modifying the output clock signal to generate a variable clock 
signal. 

1 1 9. (New) The method of claim 1 18, wherein detemiining the period of time between 
sectors measures the time between two consecutive synchronization marks. 
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120. (New) The method of claim 1 1 8, wherein detennining the period of time between 
sectors provides an average of the periods between a plurality of synchronization marks. 

121 . (New) The method of claim 1 18, wherein the write mode is conlSgured for step 
(c) to be responsive to step (d). 

1 22. (New) The method of claim 1 1 8, wherein the read mode is configured to 
interpolate the output clock signal from step (c) to provide the variable clock signal, and wherein 
step (c) is responsive to the output clock signal. 

1 23. (New) A data recording disk drive system for generating a variable frequency 
clock signal for synchronously writing data to sectors on a rotating disk in a disk storage device, 
the apparatus comprising: 

a disk having a surface for storing data thereon; 
a controller for controlling rotational speed of the disk; 
at least one head for reading or writing the data; 
an actuator for positioning the head; 

a communications channel for transmitting data to and from the at least one head; 
a timing apparatus for determining a period of time between two adjacent sectors, 
wherein the period of time between two adjacent sectors relates to phase rotation; 

a phase-locked loop, responsive to a reference frequency for providing an output clock 

signal; 

a first inteipolator for adjusting the output clock signal responsive to tiie period of time 
between two adjacent sectors, wherein the first interpolator is located within the phase-locked 
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loop; and 

a second interpolator, responsive to a pre-compensation adjustment and connected to the 
phase-locked loop for modifying the output clock signal for synchronously writing data to the 
rotating disk. 

124. (New) The system of claim 123, further comprising a selector for selecting 
between a read mode and a write mode. 

1 25. (New) The system of claim 1 24, wherein the read mode is configured to connect 
the first interpolator to an output of the phase-locked loop. 

1 26. (New) The system of claim 123, wherein each sector has a synchronization mark, 
and wherein the timing apparatus for determining the period of time between sectors measures 
the time between two consecutive synchronization marks. 

1 27. (New) The system of claun 1 23, wherein the timing apparaUis provides an 
average of the periods between a plurality of synchronization marks. 

128. (New) The system of claim 123, wherein the phase-locked loop further comprises 
a phase detector, a low pass filter, a voltage controlled oscillator, and a divider, said divider 
being located in a feedback portion of the phase-locked loop. 

1 29. (New) A data recording disk drive system for generating a variable frequency 
clock signal for synchronously writing data to sectors on a rotatkg disk in a disk storage device, 
the apparatus comprising: 

a disk having a surface for storing data thereon; 
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a controller for controlling a rotational speed of the disk; 
at least one head for reading or writing the data; 
an actuator for positioning the head; 

a communications channel for transmitting data to and from the at least one head; 
a timing apparatus for detemiining the period of time between two adjacent sectors, 
wherein the period of time between two adjacent sectors relates to phase rotation; 
a selector for switching between a read mode and a write mode; 
a phase-locked loop, responsive to a reference frequency for providing an output clock 

signal; 

a first interpolator for adjusting the output clock signal responsive to the period of time 
between two adjacent sectors, wherein the first interpolator is located within the phase-locked 
loop; and 

a second interpolator, responsive to a pre-compensation adjustment and connected to the 
phase-locked loop for modifying the output clock signal for synchronously writing data to the 
rotating disk. 

130. (New) The system of claim 129, wherein each sector has a synchronization mark, 
and wherein the timing apparatus for detemiining the period of time between sectors measures 
the time between two consecutive synchronization marics. 

13 L (New) The system of claim 129, wherein the timing apparatus provides an 
average of the periods between a plurality of synchronization marks. 

132. (New) The system of claim 129. wherein the phase-locked loop further comprises 
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a phase detector, a low pass filter, a voltage controlled oscillator, and a divider, said divider 
being located in a feedback portion of the phase-locked loop. 

133. (New) The system of claim 129, wherein the write mode is configured to 
connected the first interpolator in the feedback portion of the phase locked loop, 

134. (New) The system of claim 129, wherein the read mode is configured to connect 
the first interpolator to an output of the phase-locked loop. 

1 35. (New) A data recording disk drive system for generating a variable frequency 
clock signal for synchronously writing data to sectors on a rotating disk in a disk storage device, 
the apparatus comprising: 

a disk having a surface for storing data thereon; 

a controller for controlling a rotational speed of the disk; 

at least one head for reading or writing the data; 

an actuator for positioning the head; 

a communications channel for transmitting data to and from the at least one head; 
a timing apparatus for determining a period of time between two adjacent sectors, 
wherein the period of time between two adjacent sectors relates to phase rotation; 

a phase-locked loop, responsive to a reference firequency for providmg an output clock 

signal; 

an interpolator for adjusting the phase-locked loop output clock signal responsive to the 
period of time between two adjacent sectors, wherein the interpolator modifies the output clock 
signal for synchronously writing data to a rotating disk. 
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136. (New) The system of claim 135, wherein each sector has a synchronization mark, 
and wherein the timing apparatus for determining the period of time between sectors measures 
the time betvwen two consecutive synchronization marks. 

1 3 7. (New) The system of claim 1 35, wherein the timing apparatus provides an 
average of the periods between a plurality of synchronization marks. 

138. (New) The system of claim 135, wherein the phase-locked loop further comprises 
a phase detector, a low pass filter, a voltage controlled oscillator, and a divider, said divider 
being located in a feedback portion of the phase-locked loop. 

1 39. (New) An ^jparatus for generating a variable frequency clock signal for 
synchronously writing data to sectors on a rotating disk in a disk storage device, the apparatus 
comprising: 

timing apparatus for determining a period of time between two adjacent sectors, v^erein 
the period of time between two adjacent sectors relates to phase rotation; 

timing means having a feedback loop responsive to a reference frequency for providing 
an output clock signal; 

first interpolation means for adjusting the output clock signal responsive to the period of 
time between two adjacent sectors, wherein the first inteipolator is located within the timing 



second interpolation means responsive to a pre-compensation adjustment and connected 
the timing means for modifying the output clock signal for synchronously writing data to the 
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140. (New) The apparatus of claim 1 39, further comprising a means for selecting 
between a read mode and a write mode* 

141 . (New) The apparatus of claim 140, wherein the read mode is configured to 
connect the first interpolation means to an output of the timing means. 

1 42. (New) The apparatus of claim 139, wherein each sector has a synchronization 
mark, and wherein the means for determining the period of time between sectors measures the 
time between two consecutive synchronization marks, 

143. (New) The apparatus of claim 139, wherein the means for detennining the period 
provides an average of the periods between a plurality of synchronization marks. 

144. (New) The apparatus of claim 139, wherein the timing means flirther comprises a 
phase detector, a low pass filter, a voltage controlled oscillator, and a divider, said divider being 
located in the feedback loop. 

145. (New) The apparatus of dann 139, wherein the first inteipolaUon means is 
located in the feedback loop. 

146. (New) An apparatus for generating a variable frequency clock signal for 
synchronously writing data to sectors on a rotating disk in a disk storage device, the apparatus 
comprising: 

timing apparatus for determining a period of time between two adjacait sectors, wherein 
the period of time between two adjacent sectors relates to phase rotation; 
means for selecting between a read mode and a write mode; 
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timing means having a feedback loop responsive to a reference frequency for providing 
an output clock signal; 

first interpolation means for adjusting the output clock signal responsive to the period of 
time between two adjacent sectors, wherein the first inteipolator is located within the timing 
means; and 

second interpolation means responsive to a pre-compensation adjustment and connected 
to the timing means for modifying the output clock signal for synchronously writing data to the 
rotating disk. 

147. (New) The apparatus of claim 146, wherein each sector has a synchronization 
mark, and wherein the means for determining the period of time between sectors measures the 
time between two consecutive synchronization marks. 

1 48. (New) The apparatus of claim 1 46, wherein the means for determining the period 
provides an average of the periods between a plurality of synchronizatici? marks. 

149. (New) The apparatus of claim 146, wherein the timing means further comprises a 
phase detector, a low pass filter, a voltage controlled oscillator, and a divider, said divider being 
located in the feedback loop. 

150. (New) The apparatus of claim 146, vrfierein the write mode is configured to 
connected the first interpolation means in the feedback loop. 

151. (New) The apparatus of claim 146> wherein the read mode is configured to 
connect the first interpolation means to an output of the timing means. 

152. (New) A data recording disk drive system for generating a variable frequency 
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clock signal for synchronously writing data to sectors on a rotating disk in a disk storage device, 
the apparatus comprising: 

means for storing data on the rotating disk; 

means for controlling a rotational speed of the disk; 

means for reading data i5rom the disk or writing data to the disk; 

means for positioning the means for reading or writing data; 

means for communicating data to or from the means for reading or writing data; 

means for detenmning the period of time between two adjacent sectors, wherein the 
period of time between two adjacent sectors relates to phase rotation; 

timing means having a feedback loop, responsive to a reference frequency for providing 
an output clock signal; 

first interpolation means for adjusting the output clock signal responsive to the period of 
time between two adjacent sectors, wherein the first interpolator is located within the timing 
means; and 

second interpolation means responsive to a pre-compensation adjustment and connected 
to the timing means for modifying the output clock signal for synchronously writing data to the 
rotating disk. 

1 53. (New) The system of claim 1 52, further comprising a means for selecting 
between a read mode and a write mode- 

154. (New) The system of claiml53, wherein the read mode is configured to connect 
the first interpolation means to an output of the timing means. 
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1 55, (New) The system of claim 1 52, wherein each sector has a synchronization mark, 
and wherein the means for determining the period of time between sectors measures the time 
between two consecutive synchronization marks. 

1 56- (New) The system of claim 1 52, wherein the means for determining the period of 
time provides an average of the periods between a plurality of synchronization marks. 

1 57. (New) The system of claim 1 52, wherein the timing means further comprises a 
phase detector, a low pass filter, a voltage controlled oscillator, and a divider, said divider being 
located in the feedback loop. 

158. (New) An data recording disk drive system for generating a variable frequency 
clock signal for synchronously writing data to sectors on a rotating disk in a disk storage device, 
the apparatus comprising: 

means for storing data on the rotating disk; 
means for rotating the disk; 

means for controlling the rotational speed of the disk; 
at least one means for reading data from the disk or writing data to the disk; 
means for positioning the means for reading or writing data; 
means for communicating data to the means for reading or writing data; 
means for determining the period of time between two adjacent sectors, wherein the 
period of time between two adjacent sectors relates to phase rotation; 
means for selecting between a read mode and a write mode; 

timing means having a feedback loop, responsive to a reference frequency for providing 
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an output clock signal; 

first interpolation means for adjusting the output clock signal responsive to the period of 
time between two adjacent sectors, wherein the first interpolation means is located within the 
timing means; and 

second interpolation means, responsive to a pre-compensation adjustment and connected 
to the timing moans for modifying the output clock signal for synchronously writing data to the 
rotating disk. 

1 59. (New) The system of claim 1 58, wherein each sector has a synchronization mark, 
and wherein the means for determining the period of time between sectors measures the time 
between two consecutive synchronization marks, 

160. (New) The system of claim 158, wherein the means for deteimining the period 
provides an average of the periods between a plurality of synchronization marks. 

161 . (New) The s^^tem of claim 158, whei^in the timing means further comprises a 
phase detector, a low pass filter, a voltage controlled oscillator, and a divider, said divider being 
located in the feedback loop. 

162. (New) The system of claim 158, wherein the write mode is configured to 
connected the first interpolation means in the feedback loop. 

163. (New) The system of claim 158» wherein the read mode is configured to connect 
the first mterpolation means to an output of the timing means. 

164. (New) An data recording disk drive system for generating a variable frequency 
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clock signal for synchronously writing data to sectors on a rotating disk in a disk storage device, 
the apparatus comprising: 

means for storing data on the rotating disk; 

means for rotatitig the disk; 

means for controlling the rotational speed of the disk; 

at least one means for reading data from the disk or writing data to the disk; 

means for positioning the means for reading or writing data; 

means for communicating data to the means for reading or writing data; 

means for determining the period of time between two adjacent sectors, wherein the 
period of time between two adjacent sectors relates to phase rotation; 

timing means having a feedback loop, responsive to a reference frequency for providing 
an ou^ut clock signal; 

interpolation means for adjusting the timing means output clock signal responsive to the 
period of time between two adjacent sectors, wherein the interpolation means modifies the output ' ' 
clock signal for syndironously writing data to a rotating disk, 

165. (New) Tlie system of claim 164, wherein each sector has a synchronization mark, 
and wherein the means for detemaining the period of time between sectors measures the time 
between two consecutive synchronization marks. 

1 66. (New) The system of claim 1 64. wherein the means for determining the period 
provides an: average of the periods between a plurality of synchronization marks. 

167. (New) The system of claim 1 64, wherein the timing means further comprises a 
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phase detector, a low pass filter, a voltage controlled oscillator, and a divider, said divider being 
located in the feedback loop. 

1 68. (New) The apparatus of claim 101, wherein the read mode is configured to 
disable the second interpolator. 

169. (New) The apparatus of claim 101, wherein the write mode is configured to 
enable the first interpolator and to enable the second interpolator. 

1 70. (New) The apparatus of claim 1 07, wherein the read mode is configured to 
disable the second interpolator, 

1 7 L (New) The apparatus of claim 1 07, wherein the write mode is configured to 
enable the first interpolator and to enable the second interpolator. 

1 72. (New) The method of claim 1 1 4, wherein the read mode is configured to disable 
interpolating the adjusted clock output signal fiom step (c). 

173. (New) The method of claim 1 14, wherein the write mode is configured to enable 
interpolating the output clock signal from step (b) and interpolating the adjusted clock output 
signal fiom step (c). 

1 74. (New) The method of claim 1 18, wherein the read mode is configured to disable 
interpolating fhe adjusted clock output signal from step (d). 

1 75. (New) The apparatus of claim 1 1 8, wherein the write mode is configured to 
enable interpolating the output clock signal from step (c) and interpolating the adjusted clock 
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output signal from step (d). 

1 76. (New) The system of claim 1 24, wherein the read mode is configured to disable 
the second interpolator. 

1 77. (New) The system of claim 1 24, wherein the write mode is configured to enable 
the first interpolator and to enable the second interpolator. 

178. (New) The system of claim 1 29, wherein the read mode is configured to disable 
the second interpolator. 

179. (New) The system of claim 129, wherein the write mode is configured to enable 
the first inteipolator and to enable the second interpolator. 

1 80. (New) The apparatus of claim 140, wherein the read mode is configured to 
disable the second interpolator. 

181. (New) The apparatus of claim 1 40. wherein the write mode is configixed to 
enable the first inteipolator and to enable the second interpolator. 

182. (New) The apparatus of claim 146, wherein the read mode is configured to 
disable the second interpolator. 

1 83. (New) The apparatus of claim 1 46, v^*ierein the write mode is configured to 
enable the first interpolator and to enable the second interpolator. 

1 84. (New) The system of claim 62, wherein the read mode is configured to disable 
the second interpolator. 
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185. (New) The system of claim 62, wherein the write mode is configured to enable 
the first interpolator and to enable the second interpolator. 

1 86. (New) The system of claim 158, wherein the read mode is configured to disable 
the second interpolator. 

1 87. (New) The system of claim 1 58, wherein the write mode is configured to enable 
the first interpolator and to enable the second interpolator. 
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